The force field for PEI were developed based on the CHARMM General Force Field (CGenFF). 1 The force field for the building blocks of PEI are available in CGenFF, which are "RESI EAMM, CH 3 −CH 2 −NH 3 ", "RESI DMAM, CH 3 −NH−CH 3 ", and "RESI TMAM, N−(CH 3 ) 3 ", corresponding to the primary, secondary and tertiary amines, respectively. Based on these three residues all van der Walls parameters, most bonded parameters, and partial charges for each atom were determined. The remaining angle and torsion parameters were adopted from existing parameters for analogous atom groups in CGenFF. It has been argued, in the CGenFF paper, 1 that this methodology can be advantageous over bonded parameters parameterized from quantum mechanics calculations as the existing parameters have been further tuned and validated against experiments after the initial quantum mechanics calculations.
S2 Complex formation using CHARMM force field (this work)

VS. using AMBER force field (Ref. 2)
To examine how the complex formation can be affected by using different force fields, we made a DNA atom as a function of time. As the PEI approaches the DNA, the number of Na+ decreases from a value of about 7 to about 3, indicating the release of Na+ around DNA is due to its association with the PEI. This curve was not plotted for the same system (DNA and a purely-linear 50% protonated PEI with 20 amine groups) in Ref. 2, however, the same phenomenon was found for system I (DNA and a 100% protonated PEI with 20 amine groups) in FIGURE 3 of Ref. 2 (Shown in Figure S4 ). 
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S3 Torsional parameters validation
In order to verify the correctness of the torsional parameters used for PEIs in the MD simulations, we have calculated the torsional potential energy surface (PES) as a function of certain representative dihedral angles at ab initio and molecular mechanics (MM) levels. Five compound models were used to calculated the PES: neutral N-Ethylethylenediamine (2-MI), secondary amine protonated N-Ethylethylenediamine (2-MI-P-A), primary amine protonated N-Ethylethylenediamine (2-MI-P-B), neutral branched trimethylimine (3-TMI) and primary amine protonated branched trimethylimine (3-TMI-P). The structure and atom type information of these five models is shown in Figure S10 . In conjunction, the five models encompass all 13 possible combinations of nonhydrogen atom types in a dihedral term for the PEIs studied in this work. The studied dihedrals are summarize in Table S1 . The ab initio quantum mechanical (QM) calculations were carried out using Gaussian 09 4 at MP2/6-31+G* level. The MM calculations were performed using package CHARMM 33b2 5 with our devised force field for PEI. For each dihedrals, 25 dihedral angles were Atom type of non-hydrogen atoms:
Figure S10 
S4 The sensitivity of DNA/PEI binding pattern to the torsional parameters of the PEIs
We have also examined how sensitive our results are to variations in the torsional parameters. To do this, we replaced our 13 dihedral parameters completely with that used in Dong's MD simulations of PEI 6 and repeated two of the eight MD simulations for DNA/PEI complex formation (23%-PL and 46%-HB). The torsional parameters for PEI used in Dong's simulation were obtained by "fitting an energy profile from a density functional calculation of for dimethylethylenediamine (DMEDA) into the dihedral angle torsion functional form", 6 and the simulations yielded good results in comparison with experimental data. Table S2 summaries Table S2 : Torsional parameters of the 13 dihedrals. k φ in kcal/mol, and δ in degree. S33 ). For example, the discrepancies in Figure S24 (a) are comparable with the discrepancies in Figure S26 among different simulation windows. None of the new results obtained using Dong's torsional parameters changes the conclusions we made in the manuscript.
Based on the calculations in Sections S3 and S4, we believe that, for the focus of our study here which is the binding of DNA with PEIs, the force field we used is quantitatively meaningful.
The force field for PEI might need to be further calibrated and validated if the objective is to study the conformation of PEIs in solution or crystal PEIs. However to study its binding to DNA, using the CGenFF principle to generate the force field parameters is a valid approach. Figure S26 and Figure S27 are respectively the RDF plots for all PEI nitrogens and for the protonated PEI nitrogens around the DNA backbone oxygens in the 23% systems. Figure S28 and Figure S29 are the same RDF plots for the 46% systems. Figures S30 to S33 are the corresponding cumulative number plots for 23% systems and 46% systems, respectively. These RDF and cumulative number plots were generated based on trajectories within different time windows in the simulations. 
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S5 Radial distribution function (RDF) and cumulative number curves within different time windows in the simulations
